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(54) PISTON 
(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a piston capable 
of suppressing oil consumption and blow-by gas, and 
reducing coagulation which a pressure ring holds by 
itself and a sudden rise of blow-by gas amount caused 
by fluttering under light load high rotation. 
SOLUTION: A straight abutment is used for a top ring 
22, and an annular groove 34 having a wedge cross 
section which is diametrically increased in the size 
thereof near the top ring groove and downwardly 
decreased in a size is formed in a second land 31 under 
a top land groove. The straight abutment positively 
releases combustion gas in a high pressure side to a low 
pressure side, so that oil stored in the second land 31 is 
descended to return to an oil pan. Consequently, a 
piston capable of reducing both of oil consumption and 
blow-by gas can be obtained. Coagulation or a sudden 
rise of the blow-by gas can be prevented by using the 
straight abutment for the top ring 22. 
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JPO and NGIPI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] straight to a top ring — the piston characterized by forming the circular sulcus of the 
shape of a cross-section abbreviation wedge which is alike, follows and makes the dimension 
smallness which makes it dimension size and goes for top-land Mizoshita's land in the direction 
of a path caudad near the top ring slot using affinity. 

[Claim 2] straight to a top ring — the piston characterized by forming the circular sulcus where 
a path becomes large as the oil ring is approached so that a land may become stair-like at top 
ring Mizoshita's land using affinity. 

[Claim 3] The piston according to claim 1 or 2 characterized by constituting the pressure ring 
only from said one top ring. 



[Translation done.] 
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1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 

DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] Especially this invention relates to the piston which added amelioration to 

top ring Mizoshita's land about the piston for internal combustion engines. 

[0002] 

[Description of the Prior Art] An internal combustion engine's piston has prevented the 
airtightness of a combustion chamber, and the leakage by the combustion chamber of oil by the 

3 ring configurations which equipped that peripheral face with the two pressure rings, a top ring 
and a second ring, and equipped with the oil ring under this pressure ring. Recently, in order [ for 
an engine miniaturization ] to make a friction loss small, the piston of the 2 ring configurations 
which consist of the one pressure ring and the one oil ring has been increasing. 

[0003] Generally, in the piston of 2 ring configurations, it becomes difficult to suppress the riser 
(oil consumption) of the oil to a combustion chamber and the blow by (blow-by gas) of 
combustion gas. Moreover, in order to aim at reduction of the further friction, the tension of 
each ring must be lowered, and it becomes still severer to reduce oil consumption. Even if it is in 
the piston of such 2 ring configurations, the piston for reciprocation internal combustion engines 
which raised the seal nature of the top ring 1 as shown in drawing 7 as a piston which can 
reduce oil consumption and blow-by gas is known (refer to JP,1-22916,Y). this piston for 
reciprocation internal combustion engines — a top ring 1 — the so-called double lap — affinity 
— structure is used, a double lap — affinity — structure is shown in drawing 8 — as — one 
affinity — the corner which approached the side which faces a peripheral face [ of an edge ] 2, 
and combustion chamber side — this side face 3, a peripheral face 2, and affinity — the crevice 

4 opened wide in the corner — having — the affinity of another side — it has the structure of 
having the heights 5 which are held in an edge in said crevice 4, and sit down. 

[0004] it is shown in drawing 7 — as — the combustion gas from the combustion chamber of the 
high-tension side — the clearance 7 between the ring groove top wall surface 6 and top side 1a 
of a top ring 1 — passing — the back space of a top ring 1 — flowing — moreover, affinity, 
although it flows into the section gap 8 Since bottom side 1b of the top ring 1 which faces the 
low-tension side stuck to the bottom wall surface 9 of a ring groove, and the top ring 1 has 
tension outside and has stuck it to the cylinder 10 from the first, it is controlled that the 
combustion gas of the high-tension side flows into the low-tension side. 

[0005] Moreover, the high-top ring piston as shown in drawing 9 as a piston which prevents the 
riser of the oil to a combustion chamber is known (refer to the utility model registration No. 
2579740 official report). This high-top ring piston devises the configuration of the second land 12 
of a piston 1 1, and it forms the circular sulcus of the shape of a cross-section abbreviation 
wedge which makes that dimension smallness as it is made into dimension size and goes in about 
13 top ring slot in the direction of a path caudad. This circular sulcus is covered with the oil 
which flows toward the upper part along with a piston 11. That is, oil has the way obstructed by 
the groove bottom wall 15 of the direction of a path toward a groove bottom there along the 
straight-line-like inclination 14 of a circular sulcus, and stops being able to go easily up. On the 
other hand, when the combustion gas which leaked from the top ring 16 blows from the upper 
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part, by the flow of the combustion gas in alignment with the wall with which the shape of the 
straight line inclined, the oil accumulated in the second land 12 comes down caudad, and returns 
to an oil pan mechanism. 
[0006] 

[Problem(s) to be Solved by the Invention] however — if it is in the conventional piston for 
reciprocation internal combustion engines — a top ring 1 — a double lap, although seal nature 
can be raised since affinity is used Thickness of the pressure ring cannot be made thin from the 
problem of the reinforcement of the section, especially heights 5. affinity — In connection with 
it, weight of top ring 1 self cannot be made light, BATATSUKI of the flutter ring 1, i.e., a top ring, 
is started to a high-speed rotation side at the time of light load operation, consequently there is 
a problem that blow-by gas will increase. Moreover, weight was also holding the difficulty that a 
top ring 1 will agglutinate with a piston owing to. Furthermore, there was also a problem that it 
was difficult to process it to form the affinity of a double lap in a top ring 1. 
[0007] Then, this invention can stop oil consumption and blow-by gas, and aims at offering the 
adhesion which the pressure ring itself was moreover holding, and the piston which can reduce 
rapid increase of the amount of blow-by gas by the flutter ring at the time of light load quantity 
rotation. 
[0008] 

[Means for Solving the Problem] Hereafter, this invention is explained. In order to solve the 
above-mentioned technical problem, this invention person repeated research wholeheartedly, in 
order [ consequently, ] to reduce oil consumption and blow-by gas conventionally — a top ring - 

- a double lap — although seal nature was thought as important using affinity, in order to reduce 
oil consumption, the affinity of a top ring was opened rather, combustion gas was positively 
missed from the combustion chamber of the high-tension side to the low-tension side, and the 
knowledge of it being better to return the oil which accumulated in the land to an oil pan 
mechanism by combustion gas was carried out. specifically, this invention is straight to a top ring 

— the technical problem mentioned above was solved with the piston characterized by forming 
the circular sulcus of the shape of a cross-section abbreviation wedge which is alike, follows and 
makes the dimension smallness which makes it dimension size and goes for top-land Mizoshita's 
land in the direction of a path caudad near the top ring slot using affinity, here, straight — 
affinity — the affinity of both pressure rings — affinity [ having cut the section in the direction 
which intersects perpendicularly with the hoop direction of a ring ] — saying — both affinities — 
an end face serves as a flat-surface configuration. Moreover, in the case of the ring of 2 
configurations, a land means the clearance (second land) inserted into the piston between a top 
ring and the oil ring, and the cylinder, and, in the case of the ring of 3 configurations, means the 
clearance (third land) inserted into the piston between the clearance (second land) inserted into 
the piston between a top ring and a second ring, and the cylinder, and/or a second ring and the 
oil ring, and the cylinder. 

[0009] According to this invention, the volume which stores oil in a land is securable. straight — 
since affinity misses the combustion gas of the high-tension side positively to the low-tension 
side, it is straight — affinity is passed, and by the flow of the combustion gas in alignment with 
the wall with which the shape of a wedge inclined, the oil stored in the land comes down caudad, 
and returns to an oil pan mechanism. Moreover, behavior of a top ring can also be improved by 
giving the volume to a land. Consequently, a piston compatible in oil consumption reduction and 
reduction of blow-by gas is obtained, furthermore, straight to a top ring — by using affinity, 
thickness of a top ring can be made thin, own weight of a top ring can be made light in 
connection with it, and the adhesion of a top ring and a piston and rapid increase of the blow-by 
gas by the flutter ring at the time of light load quantity rotation can also be prevented. 
[0010] moreover, this invention is straight to a top ring — using affinity, the path solved the 
technical problem mentioned above with the piston characterized by forming the annular slot 
which becomes large as oil RIMNGU was approached so that a piston might become stair-like at 
top ring Mizoshita's land. 

[0011] In order to reduce oil consumption, it is also an important element to, enlarge the volume 
which can store the oil of a land if possible. Since according to this invention the path formed 
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the annular slot which becomes large as oil RINNGU was approached so that a piston might 
become stair-like at a land, the same size effect as a wedge-like circular sulcus is acquired, and 
the volume which moreover accumulates oil rather than a wedge-like circular sulcus can be 
increased. 

[0012] Furthermore, this invention is characterized by constituting the pressure ring only from 
said one top ring. 

[0013] If this invention is applied to the so-called ring of the 2 configurations which consist of 
the one pressure ring and the one oil ring, three, low friction, oil consumption reduction, and 
reduction of blow-by gas, can be coexisted. 
[0014] 

[Embodiment of the Invention] DrawtagLl shows the piston 29 in the 1st operation gestalt of this 
invention. This piston 29 has the top ring 22 as the one pressure ring located in about 21 top 
land, and the one oil ring 23 located in that lower berth. 

[0015] the top ring 22 of drawing 2 is straight — it is the perspective view showing affinity, as 
shown in this drawing, a part of top ring 22 is cut, and it is straight — affinity is formed, straight 

— affinity — the affinity of both top rings 22 — what remains cutting in the direction in which 
the hoop direction of a top ring 22 and edges 24 and 24 cross at right angles is said, namely, 
both affinities — end faces 25 and 25 — a double lap — it is a flat-surface configuration, 
without having irregularity like affinity, a double lap — straight [ in the case of the top ring of 
affinity, since irregularity must be formed, difficulty follows on the manufacture, but ] — in the 
case of the top ring 22 of affinity, with the top ring 22 cut, since it is good, the manufacture 
becomes very easy. 

[0016] the condition of d rawi ng 3 of having equipped the piston 29 with the top ring 22 is straight 

— affinity is shown, both affinities — among edges 24 and 24, few clearances 25 can open in 
consideration of the thermal expansion of a top ring 22. As shown in drawing 1 and drawing 3 , 
the combustion gas from the combustion chamber of the high-tension side passes through a 
clearance 25, and flows into the low-tension side. Moreover, combustion gas passes through the 
clearance 27 between the ring groove top wall surface 26 and the top side of a top ring 22, flows 
into the back space of a top ring, and sticks bottom side 22b of the top ring 22 which faces the 
low-tension side on the bottom wall surface 28 of a ring groove. For this reason, it is prevented 
that combustion gas passes bottom side 22b of a top ring 22 from the back space of a top ring 
22, and flows into the low-tension side. 

[0017] The circular sulcus 34 of the shape of a cross-section abbreviation wedge which makes 
the dimension smallness is formed in the piston 29 between a top ring 22 and the oil ring 23, and 
the clearance 31 (henceforth a second land 31) inserted into the cylinder 30 as are shown in 
drawing 1 , and it is made dimension size and goes in the direction of a path caudad near the top 
ring slot, a circular sulcus 34 should be settled in a piston peripheral face in the upper part of a 
second ring slot — it has the bay 32 made into **. The top face of a circular sulcus 34 is a flat 
side to the method of the inside of radial. 

[0018] Thus, the volume which stores oil in a second land 31 is securable by forming the wedge- 
like circular sulcus 34. And along the inclination of the shape of a straight line of a circular 
sulcus 34, toward a groove bottom, the oil which flows along with a piston 29 to the shaft 
orientations of a piston 29 has the way obstructed by the groove bottom wall 33 of the direction 
of a path, stops being able to go easily up, and collects on a second land 31 there, the oil stored 
in the second land 31 is straight — while passing affinity, by the flow of the combustion gas in 
alignment with the wall with which the shape of a wedge inclined, it comes down caudad and 
returns to an oil pan mechanism. Moreover, by giving the volume to a second land 31, pressure 
fluctuation can be lessened and behavior of a top ring 22 can also be improved. Consequently, 
the piston 29 compatible in oil consumption reduction and reduction of blow-by gas in total is 
obtained, furthermore, straight to a top ring 22 — by using affinity, thickness of a top ring 22 can 
be made thin, weight of top ring 22 self can be made light in connection with it, and the adhesion 
of a top ring 22 and a piston 29 and rapid increase of the blow-by gas by the flutter ring at the 
time of light load quantity rotation can also be prevented. 

[0019] Drawing 4 is experimental data which measured the amount of blowbies with the piston of 
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this invention, and the conventional piston, straight [ to top ring ] at a piston — the thing 
(wedge configuration + straight affinity) and ** top ring which formed the wedge-like circular 
sulcus in the second land using affinity — a double lap — straight to the thing (wedge 
configuration + double lap affinity) and ** top ring which formed the wedge-like circular sulcus in 
the second land using affinity — three kinds of types of the usual thing (STD piston + straight 
affinity) which does not form a circular sulcus in a second land were prepared using affinity. 
Moreover, light load operation (NLD) and two kinds of operations of the maximum load (WOT) are 
performed at each piston, it is shown in this drawing — as — a wedge configuration + double lap 
— in the case of affinity, the amount of blow-by gas increases rapidly to the high-speed rotation 
side which exceeded 5500rpm at the time of light load operation. This is considered for 
BATATSUKI of the flutter ring of a top ring, i.e., a top ring, to be the cause, on the other hand, 
piston wedge configuration [ of this invention ] + — straight — the case of affinity — STD 
piston + — straight — the case of affinity, and abbreviation — the same — the amount of blow- 
by gas — a rotational frequency — not depending — abbreviation — it can decrease to a fixed 
value. 

[0020] Drawing 5 is experimental data which measured oil consumption with the piston of this 
invention, and the conventional piston. Three kinds of above-mentioned pistons are used for the 
piston. The oil consumption in the case of affinity serves as 42.5 g/h by the full load (FULL) of 
74.8 g/h and 7500 rotations by light load operation (NLD) of 7500 rotations, it is shown in this 
drawing — as — STD piston + — straight — As opposed to the case of affinity serving as 7.7 
g/h by 14.5 g/h and FULL of 7500 rotations by NLD of 7500 rotations a wedge configuration + 
double lap — a wedge configuration + double lap — the case of affinity serves as 13.3 g/h by 9.8 
g/h and FULL of 7500 rotations by NLD of 7500 rotations, oil consumption — wedge 
configuration + — straight — the rust configuration + double lap which is untied in the case of 
affinity — although there are right and wrong mutually in the case of affinity — as synthesis — 
wedge configuration + — straight — the combination of affinity is the best. 

[0021] Drawing 8 shows the piston 41 of the 2nd operation gestalt of this invention. This piston 
41 is different from the piston 29 of the operation gestalt of the above 1st in that the circular 
sulcus 43 is formed so that a second land 42 may become stair-like, a top ring 44 is straight like 
the piston 29 of the operation gestalt of the above 1st — it has affinity. A path becomes large 
as a circular sulcus 43 approaches the oil ring 45. With two or more steps of stairway, and this 
operation gestalt, two steps of stairways are formed in a piston 41 of this circular sulcus 43. The 
cross-section configurations of the peripheral faces 46a, 46b, and 46c of the piston 41 which 
forms a stairway are the center line of a piston 41, and abbreviation parallel in a straight line. On 
the other hand, the cross-section configuration of the side faces 47a and 47b of the piston 41 
which forms a stairway carries out an abbreviation rectangular cross with the center line of a 
piston 41 in a straight line. And the path is large as side faces 47a and 47b and peripheral faces 
46a, 46b, and 46c go under the piston 41. That is, a path is min in the part of 46in drawing c, and 
a peripheral face becomes a path big next by 46b, and has a still bigger path by 46a. The path of 
46a is less than [ the same path as the path of the top ring slot direct lower part 48, or it ]. 
Moreover, in the top ring slot direct lower part 48, the outer diameter of a piston 41 is max, and 
the cross section of the peripheral face has become the center line of a piston 41, and parallel. 
In addition, the angle which peripheral faces 46a, 46b, and 46c and side faces 47a and 47b 
intersect may be beveled if needed, and may be formed in the shape of radii. 
[0022] Here, the case where the stair-like circular sulcus 43 is formed is compared with the 
case where the wedge-like circular sulcus 34 is formed. As mentioned above, the dimension is 
smallness as the wedge-like circular sulcus 34 is made into dimension size and goes in the 
direction of a path caudad near the top ring slot. Abbreviation coincidence of the inclination of 
the stair-like circular sulcus 43 is carried out with the inclination of the wedge-like circular 
sulcus 34. And the point P that peripheral face 46b which forms a stairway, and side-face 47b 
cross carries out an abbreviation location on the wedge-like circular sulcus 43. When making a 
circular sulcus 43 stair-like, compared with the case where it is made the shape of a wedge, only 
the part in [ S ] drawing can enlarge the tooth space of a second land 42, and the volume can be 
given to a second land 42. The large volume which accumulates oil in the limited second land 42 
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by this can be taken. And since the wedge-like circular sulcus 34 and the flow of the combustion 
gas which can take down caudad the oil accumulated in the second land 42 like abbreviation can 
be produced, oil collected on the second land 42 can be returned to a downward oil pan 
mechanism. 

[0023] In addition, even if this invention narrows the affinity of top rings 22 and 44 for blow-by 
gas reduction, it demonstrates effectiveness. Reduction of oil consumption and blow-by gas can 
be planned further. Moreover, with each above-mentioned operation gestalt, although the piston 
of the ring of 2 configurations was explained, this invention is not restricted to 2 ring 
configurations, but can be applied also to the 3 ring configurations which consist of the two 
pressure rings and the one oil ring. Also when it applies to 3 ring configurations, the same 
operation effectiveness as the piston of the ring of the above-mentioned 2 configurations and 
abbreviation is done so. 
[0024] 

[Effect of the Invention] straight to a top ring according to this invention, as explained above — 
since the circular sulcus of the shape of a cross-section abbreviation wedge which is alike, 
follows and makes the dimension smallness which makes it dimension size and goes for top-land 
Mizoshita's land in the direction of a path caudad near the top ring slot was formed using affinity, 
the volume which stores oil in a land is securable. straight — since affinity misses the 
combustion gas of the high-tension side positively to the low-tension side — SUTORETOTO — 
while passing affinity, by the flow of the combustion gas in alignment with the wall with which the 
shape of a wedge inclined, the oil stored in the land comes down caudad, and returns to an oil 
pan mechanism. Moreover, behavior of a top ring can also be improved by giving the volume to a 
land. Consequently, a piston compatible in oil consumption reduction and reduction of blow-by 
gas is obtained, furthermore, straight to a top ring — thickness of a top ring can be made thin by 
using affinity, in the double lap joint of the conventional technique which is the most serious 
technical problem in 2 ring configurations, although the formation of thin width efface beyond 
this is impossible from the fall of the breakage reinforcement of the intercept section, it is 
straight like this invention — the further thin width-of-face-ization was attained by using 
affinity. In connection with it, own weight of a top ring can be made light, and the adhesion of a 
top ring and a piston and rapid increase of the blow-by gas by the flutter ring at the time of light 
load quantity rotation can also be prevented. 

[Translation done.] 



http://www4.ipdl.ncipi.go.jp/cgi-bin/tran_web_cgLejje 



2006/07/18 



JP,2001-214805,A [DESCRIPTION OF DRAWINGS] 



1/1 y<—*J 



* NOTICES * 

JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



.•>. fc .*,*,».-.*.*L*.*.**L*.-.».*.».-.'-.-. fc .-.*.*.*.*,* 



'.■">!" r I* ~ > .*> .*■> .* .** > > »i 



* .-,*-.■».-.'■.•».'•-..■».-»..■»:•.* .* *-•»,*■ « ."J" « 



[Brief Description of the Drawings] 

[Drawing 1] The sectional view showing the piston in the 1st operation gestalt of this invention. 

[Drawing 2] a top ring is straight — the perspective view showing affinity. 

[Drawing 3] The partial front view showing wearing at the piston of the above-mentioned top 

ring. 

[Drawing 4] The graph which shows the amount of blow~by gas. 
JD rawing 5] The graph which shows oil consumption. 

[Drawing 6] The sectional view showing the piston in the 2nd operation gestalt of this invention. 
[Drawing 7] The sectional view showing the piston in the 4th operation gestalt of this invention. 
[Drawing 8] the double lap of a top ring — the perspective view showing affinity. 
[Dra wing 9] The sectional view showing other conventional pistons. 
[Description of Notations] 

22 44 Top ring 

23 45 Oil ring 
29 41 Piston 

31 42 Second land (land) 

34 Wedge-like Circular Sulcus 

43 Stair-like Circular Sulcus 

24 and 24 affinity — edge (straight affinity) 

25 and 25 affinity — end face (straight affinity) 



[Translation done.] 
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^I^»*WBSETB2#Bfl-'-- B* 

(72)^w# e* 

(74) ttSA 100083839 ; 

^m± w\\ mm 

F^— i^(##) 3J044 AA12 AA14 CA06 CA15 CB24 

DA09 



(54) [^O^m : 

C57) imfo) ... 

A ;WitHfii, ^ a - a > Mire, t & t" 

XF>^f^tiS 0 h yy'^jy^22 Sex F.U-F^n 




C2) 



2001-214805 

2 



e>#f3rr sci tir& i * 2 tcis 

ig£)fcr;*F>. 
[0 00 1 ] 



ffjcc^^oTi^ri^y >£'i occ^un^o 



-7 

•Q D 



10 



[0 00 2] _ 

v y > «fc * > f y > y > 

c©BE*y v^oT^rcc^-f^y 

tc v - *<z>BE* y > ^fc«fc O*-*©* -f ^ r J > ^ 6 ft 

z> - * y > y« js© f * f >^wc src i > £ . 

[0 00 31 -K, r*y>^«0E©t:xhvK:4j^ 
■Ctt. JBWS^eD^-f-rt'Oi*?) (*-OWSJt) 4, ffi 



7 GCSW i^ttbv^yvyi OS/- ;Mt 
!WWSt^F>»6rit^S - 2 2 

9 1 s^mmm) . c^fia»ftiw^h> 

tt, F ^ 7° y 1 tc^t>«)5 9 zf&nmfe* 

"So 

[0 004)17 tc^-T J: 5 fc. KEIffloJ&^fr £ © 

iijjffl 1 a 4 omomm 1 b r f ^ y > y 1 

f^f^c^AU 4fc-6n«RBBR8«:«EA-rs*s. {SEE 



[0005] £?u «s«a-^©*^Ji'tD±*so 

W>>^^ntl^ (Xm*r9SSflW2 5 7 9 7 4 
10-fe*>F5>Fl SOJBttSrX^U. hi? 

JUS. «t^©iSat^^l 4^»oT«1£^IpJ^ v 
^ c 1 5 OC^f < **IB* tl . iiT^CU 

[0006] 

&BE*y>yo«S i 6*<'i*sc4*s-c#'r, ^nw$ 
#uru*5 4i^ii*fefa^"c^^fco f??' 

[ 0 0 0 7 ] ^CT\ frffi^Mte&Zf? 

^tc i 5 ^ n - /u rtzmomm *fi*w 

4tift-r5C4^@^4T^ e 
[0 0 0 8] 



(3) 

3 

h mwm< s m*© wkj* *?&tfc ucct * wat Wo 

2 $:|f J&£> 'J > b * ^* 'J l/tft^-i >\> y > y 

ypttefty fu >^ia©t^ h>i. ->y>y-tfc io 

[ 0 () 0 9 ] CO^Watilt 5> FtC^-^Jb^BfjS 

ij v ^^ifoft^^ < r s c <b^t?» ! f ^^y>^ 

ytc i 5 ^13 - -if # fe Rut 1 ? * 5 0 

[0 0 10] & F 9^y >^ccx fu- 

m%M)itet£ i<fc5tt,' ; ^y tfttifc? < tcon 30 

[0 0 1 1 ] ^^^I'Sft^iSS-rSfcZs&K:^ ^> f : 
©*-f jl/*HfaE-C* 5MI?:46^< < f £ C i 
a»ttR*r*S. *«WJcJ:ftlf. ^>F0cexF> 

[ 0 0 1 2 3 § 6 «: ; :£mm & , EE* y > ^ 40 
iEF vyV>POfrfrr o i&f&t&zt£Wmt1r& 0 
[ o o l 3 ] —^(dkJj y > cfc D=— ^ ^ ;b y > 

6 & & u t> ® £ r^miS© y >^tc$:#£Bj£iSffl-r 
# * 5 c t an? * 4 B 

[0 0 14] 

[#6W0^©^86] H 1 *fE B ^©^ 1 ©*H0KS8 

^■^> F2ia< tc&K-rs— *©E*y ->#tL~c 



WBB 2001-214805 
4 

;U'J >^"'2 3 t ?:ftg 0 

[0 0 15] B2fct: r ^'y>^2 2©^ hb-f-g 

□4BBB2 4. 2 vyV>¥2 2(DmiiWtmA't 

W^^^-PSffi 2 5 . 2 5 tt: ^yx^ ^ 

^ 7"^PO> v y'V Wcom^, ma^Bf&L 

u- F^poh »y^'y >^2 2(D^ f »^ , y>* r 2 
2 1/ fc s s "-c a o *<o r * 0 st£ f>m » r ^ s a 

[0016] S3lt h ^ ^y >^'2 24h'X F>2 9 
CcS*-L/fctiOBO^ YU- F^P^To S^O-^P^ 

2 4 , 2 4 <omc tt, h^''J>^'2 2 
0,L-Cil^O:l®ra2 5«^6no„ ilfciOT3t" 
STJ:5fc : ; ^Hfl(l©«^6^fe^^t3:, Hon '2 
5% jEft L rfiBEffJtcatA-r S". ^/c (KSS^ ttj y 
> ^flt ±fflJffiS 2 6£hf^y»'2"2 ©±{PJMiOf H 1 
©BRM2 7 ^lllt h ^ ^'y > ^CDWaSlHfcftX''-" 

u , ffifflM km t h v v y y > y 2 2 cdtw® 2 2 b * 

y > ^CDTWME 2 8 tc o Hi 5 „ ^ 

^/^* F ^y >^2 g'©w«sifflfc6 F >^2 

2 CDTIPJJM 2 2b ^:31M L XtB&MlCfaX't o C 'i*s"lE& 

[0 0 1 7] IHC^ti^c, h ^ V [) > ^" 2 2t$- 
J A' Vis? 2 3SOt^ F>2 9 t; "■ S>y 0 OcK 

iti^tferaS 1 («T^^7 > F^ > F31i^?) tc'"" 

±#t- b- x f ffi cciK * n ^ £ -r ^ 3 2 £ * 
[ 0 0 1 8 ] c cd «t 9 cc. < s oTOsstKat 3 4 

-TZ>€t~C % tills F^> F3 1 tC:t^£HfMT5{* 
i«S1-R£^t^^ 0 ^L,r, F>2 9CDW 
77N^#X h>2 9 fcr&oT^tlT< 

a* 3 4<6ie«w©««4«c»oT«jstcift*si^ 

S7^i^cD"/»jSll3 3 < ^«:EB*nJi*tC^*tC< < 
Set), -fe^?>F5> F3 1 icm&Zo -fe*>F7>K3 

#tcc < $ D f tt^MM b/ciS^-So trfmtti* cDachfc i 

> F 3 1 Klf3HIS:j#fc-ttS C ttCct^r. EE*Sa»€:il> 

^jr< f 9^ r y>^2 2<D*ttfeja<-rsct3&ir# 



5 

3 F v?V>#2 2l£Z b U- F-fePfefflt** C 

£T\ F * ?"l>>^2 2©»S*W<T5Ci*5t?ft, 

^'-C£\ h «>^U>^2 2 ifX F>2 9 £©18*^ 
[0019] S4ti, 2BSWOe^ F><b«£3frDbX h 

h>tcta, ©F^y :>yocx f u- f^p^jbi** -fe 

F5> FfC< SOl*©at»3»*»fi£Lfcfe© (< £ 
?:^P4jat^ fe#>F5>Ffc<3DW®*tt** 

^SL/fcfeo «§o»W7^^n) , ©f 

.^*y>m F F-£PfcJS^ F^> Ftc 

X F >tgffl& (NLD) <t ifefcHSf (WO T ) CD 

» ^noi^, ^^m^mcs 5 

0 0 r p m ^m^mMM^mc^x: n -rW JiX 

F FdP^pv STD t'X F>+X F Ix- F-&P 

[0 0 2 0 } H5tt, h>£fi£*0bX F 

F>0C&* JdS©3ffi^©b*X F>£JB^T^5. CO 

^■CD^ -f 7 5 0 0 fpJjgO]gfi3W2ii ( N L 

D ) "C7 4. 8 ff/h, 7 5 0 oaE07;va- F (F 
ULL) "C4 2. 5g/h^D, <SOTBtt+*:*> 
^ ? :/£rP 7 5 0 0UK<DNLD~C 1 4. 5g 

/h, 7 5 0 0Hk©FULLT*7. 7g/hift5© 
U < SCigiSK+ 7 7 5 0 

OlnlSONLD^g. 8g/h, 7 5 0 0HISOFUL 

<zzmvi+x F F^P©«^t < 8 

?r7 p ^P<D»^i"CEir»R:#l/J[IU*s*5* s , 
t It < $ x F F^PO^Afo-tfiWfcfc 

[ 0 0 2 1 3 H 6 Us *JHB<D* 2 ©jaf0&JBG>'t:* F 
>4 1^?ST 0 C©aF>4 1it F^> F4 

2 OTSStt ft % <fc 5 WR» 4 3 tfJKfc 3 ftt I » S j£ 
tMifBW 1 (Dm&fePM<D b'X F > 2 9 . F y 

RHHtCX F FdP «eK»4 3tt, ^-fJV 

« 4 3 £ X o r bx F > 4 1 cc ttnSKJbcDKa, C CO 
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6 

fcTX F>4 10^JH®4 6 a, 4Bb, 4 6 c©» 
fiSTCbX F>4 1 (Z>cfJ*Ci«tHPF1f'C*S. ~ 
BR«r»J5S5TS b'Xf>41 ©BIBB4 7a, 47b 
(DVtiW&VllZ* ESlCbX F>4 10*^»il5B3t"i- 
£ c -ZbX. fflM4 7a. 4 7b48J:CmHI4 6a, 
4 6b, 4 6clfc b*h>4 1 <DT#fcW#»5K:Uft: 

4 6c fiDas»*CS3&s*/hT* 1 46b T&CC^ftS 
10 4 6aTJ6>tC*»a:It»o. 4 6a©I 

lt % F ^ 7' «J > ^«iLtT» 4 8 ©1 fcH DS^ft&T 

h>4 i.©«*i«T6c&-i)n^ 0 Scte, ^fil 

I46a, 4 6 b, 46cifl!H47a, 4 7b £^ 

[0 02 2] CCt, »S?K©«te»4 3 **J«Lfc« 
^<L, < Sl^©»«*3 4=fe«jaSbte»-&i4rtbRr 

o^^/jNtc ft o r c ^ s „ n a«to«tt» 4 3 
< s^©aeRJ»3 4©ffi«*tie— ss:^. ^ir, 

aSrJBfitra*l-JBffi4 6 b ifiiJM4 7 b LifiiSMT^ 
Ptt, < a^<D^tft?S4 3±0CS§fiSrSo 3B(W»4 
3 ^rPig^^T^^^, < § CfWc-r^a^tctb-^, 
-fe^7> F 5 > F 4 2CD^-X^|1* S CDSP^c^* 
(tacim, -fe*> F-7> F4 2CC«aift»teii: 
SCisftS-CftS. ChKlcfc^ RR6tite-fe357>F^> F 

30 4 2fc*-<^tiB& , r*y<S«ft^:*< t&ztiFcft 
F 5 > F 4 2 fcSubfc* ;u^T^ccP^5 tti^rt 

> F5> F4 2(Cffl* ofct^^STS^t^JW^fc 
[0 02 3] ft 4s, *^aj^, ^nwM *fxffij*CDfc 

*cch9P r y>^ r 22, 4 4©^n*»»tt>a*s» 
avians. ±i5CD&**?f^Tii v 

40 F>tc^^-ciftHgt//c^ *s?8tt % z^y 

y > y & ^ 6 ft -BH* y > y*fi£«: 

<d y > ^ © fx f > <b Braattcffffls****"*" ^> . 

[0 0 2 4] 

F » 7"'J>^cx F F^P*Jllr\ F » ^'^> F» 

T®7> Ftc, f y 7* y > dfjftffi < -cs^f^ oc^ffi^tc 

50 1*6D3atft«^S5byt©-C, ^> F0C*-OV£gf»T£ 



C5) 



7 



• j > J: 4 ^ p - ' W a 7 © s&if fe ES± r fir 4 . 

[0 2 3 h^'O^Mz-h^^ 



* 



10 



20 



#882 0 0 1 -2 1 4 8 0 5 
8 

[S3] iEh v^y>y©f^ |>^©If^t$ 

[H4 3 ^n-^c^^'^m^T^^^o 

[05] t-/«fi^t^7 7 0 

[H 6 ] *«WO*2©^KsBJK-*pteW4 fx F 



5 



[17] *^©f40^IIIi*p t^h >%7jk 



22.44 F v V* y > y 
2 3,4 5 *-^^y>y 

2 9,41 t" X F > 

3 1,42 -12*7 > F (5>F) 

3 4 < § ^©K'-R* 

4 3 psa«©atya» 

2 4, 2 4 ^P4S35 (7 hU- F£-P) 
2 5, 2 5 «I UH^-^P) 



[HI ] 



[02] 



CH3] 



17] 



21 



/ 



29 
26 



N 
V 



I 27 



22a 

/ 



22 





I 



^.i-22b 




[04] 



- o — WOT <6C?^^+^KU-h§ 0 
-< — HLD CHnBOt+aM/H^D 

WOT <fctfJWfr^A*rf£P 

— WOT STDt^3i>>+^V-h^ n 
— • — HLD £TDtf2N>+^^-hur0 



BOO 2000 25O0 3000 2500 VXD 4500 5000 SDO EDQ& 65QD 7000 75 DO 

ll^Sfe (rpm) 




D j 



74.B 42.6 



@ 750LVpm WLD B 7500rpm Full 





[H9] 




